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Super junction semiconducting device has surface with active region 
with 2 main electrodes, second surface with third electrode, alternating 
conductivity layer providing current path in on state 
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Abstract 



The device has a semiconducting chip with two main surfaces, an active region (10a) and a peripheral 
region (10b). The active region contains a first main electrode (16) and a second main electrode (17) and 
the second surface contains a third main electrode (18). A first layer (12) of alternating conductivity provides 
a current path in the on state of the device. A second layer (1 1 ) of alternating conductivity provides drift 
zones. 
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(54) [»n«>«ft] 

(57) (SMI 

Itm^m ( 1 ) JStt«*©^H»Hc nKj7HWl 
2d, 12f, 12h, 12j, 12 1. ptt«9«*l 
2c, 12e, 12g, 12i, 12k, 1 2m&tffl 
Pni &Ktt S. ( 2 ) «tt««'(©^M«03feW p n AO 
n K J> 7 h«« 1 2 d ±fc*fe&«[ 1 9 LT »- F P 
««1 7 afcKlt*. »-FPtil7att l »p 

(3) m&w&oftm\zm\\i>nm\cmwj3fa\c 





yffl&xw9M*mtt t t^y^mxtx^it-f^ 
Lean * Hitftw P n m * wr a c ^ £ 

[ft** 2] flWB*^JB«<0MWpnJBi:, SilB^ 
l!8**3] »IB*^^SS©^JpnSi:, ttBX?- 

k+zmxm i *fcr*st** 2 
*mm&\ciottzm-mfm vvy h«***r»«a 

**oTff tfcEa-cfci r t ztmt+zmxnz i ftv> 
* u v * r * £ -raw** 5 £«t<0&&£»¥*#» 

Iff** 7] tfffitS^SttisJitfME^SttWlcfe 

£*Vtl>* Z £ ZftWL ft aft** 1 ftV> LW** 4 O 

<D±nmxmiifiz> r * t + * i ft v * t§» 

** 8 <OV^i**tdMc|B«<0««^*»*SHF # 
[ft**l 0] ttC»-T-^««Ojfcnp niilCiffeM 

-r* w t z&mki-zmxm i ftvN ub** 9 *>v vf tt 




1 2 ] ^ -A K:/f- h 

epto^ft < * 1 1 o^m-gm^ Ky 7 ii«^ot 
*i i £e^«^¥3fts?. 

[f8** 1 3 ] tiftmy J —As K^u- h«ffi^#£«fi[ 
"C*>5Cl:S:4*«f:-ra»*«l 0ftv^S8**l 2(0 

[ff**l 4] 1S^O^^-/uKyw-hm®OPfl^ 

IfS**l 5] ffie»^JSAo^JpnJi±^|ft»R 
«r*UT««;ttK4:Rrtfcr i:^iai:-rail*«l ft 
^ LB* ** 9 cov^r*tj&^l8ttOjB8^*Wi**^. 

[w**i e] «HB*^aai©^«ic, m-^m^o 

**lftv^LW**l 5©v^rtt^K:|B«©j8S^** 

iw**i 7] mmm*K®n<DKM\c n-mmm<D 
mzM&isfzm-mnm vvy hwatm-mnsmm 

[W**l 8] WC^ir*^ Fy^«*iSfiWB«a«i 

s*-c*rar^«r«r»fc-r-5a*3fii e^fcttsi** 
m**i 9] m$& L 'r*/i'Xhy'<mmm%k<ofg=. 

mnMit® V mmt <DtS\X p n LTV^5*n 

£«m*-ra»#*i 6ft^Lit**i sov^n^ic 

[W** 2 0 ] 5RTft'>ft < ^ t> 1 o(0»r® 

^c*5v^T. ^iem-^mi!ti^o 0 ««o^ft < 1 1> 1 O 
9 ffl**va w t sr#m t -rais** x e ft v>ua ** 

Ii^*«2 1] h y'<ffiS l <0*¥m&& 

rfct«F«fc ^511**1 6ftV^UW**20COV^H 

[«wo»aftiftw] 
[000 11 

Sr^-rttfelC, ^7«tt-CttS^kira^3?8pnJi^ 
bft5»»Jft«a«5S«r«x.-5MOSFET (Ifegty- 
hS!«*»*h7^^^) . IGBT (ilfei^y-F^ 
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[0002] 

**. IfcM^li, ^>^icKy^ MS^^ti^^jRl 

[0003] ilOfi, rft^Tco^p-fvv^tf)-- 
«$>$»0 S F E T(OfflWi-Cfe5o Mmt 

[0 0 0 4] wCDip^j^^lCfc^r, i^&taCDn 



2 7 



RoiA — 



rc-CV B ttiffi, £ii^ft:o^i 

[0 0 0 6] Z(DM®JEmzft0*^ft<Dm±fts M 
OSFE-ma>*)Tft< M^ol GBT, 

* [#l;ifc£x G.Deboy et al. "A new generation of h 
igh voltage MOSFETs breaksthe limit line of silico 
n*. Technical digest of IEDM'98 (1998), pp. 683-68 
5. EP 0 053854. USP5216275. US 
P54382 1 5, &£XfftM¥9-2 6 6 3 1 1^ 

it n t p mom® t Slcft® t fc^J p n 

£ UCWBEfc feftl"* J: p (c Ufc <fe 

RoiA =4d 

[0 0 0 9] (1) *t\m^z>k*^mji 



£ # |± p r> 3 t <D p n h tfft 

e t (nzmttote* ^wfc ( k w y-* hhssl) £ 

Ttf *»*£»#* t7Wtttp!>x;m^ 
3 <t n Ky 7 h/l2i:<D&g<Dp n »£>&>&««*-* Ku- 

— «-^nsssjiottgHMfe<ak*fc» 1 
jattiss/jny©** *#&*ij:*<**-* 

**r*fc, KHEEfls*rH*^fc^t*^ 

3 b<Dr$<Dp ng^d^j£^*^S(C<toTfi»$ 
[0 0 0 5] ^<DjefflMOSFETO^yffiftR 0N A t 

m&v B tvmcrt, ik&vmmthz [ hu, g, Re 

c. Power Electronics Specialists Conf. , San Diego, 
(1979) p. 385 #J$] . 



V, 2 



(1) 



[0 0 0 7] **MO»W*fett, *VttttT?tt«««r 

SE-t-ttfcjc, *7tttt-ew:s^ki-*^jpnJBi»e> 

fc* Ky 7 hJi«r«^**W#*^«rje»^****^ 
^r^1-6 £ £ £ Lfc. @ 1 1 tt, «S^«iS^Jffi b/c 
SfflMOSFET©»«WffiB-e*>*. BlO-Ctt*- 
BfcSHfcKy 7 1 2*5, nKy7h««12at 
ptt9J9«*l 2btHWtWp nJ§t*tt*C^* 
^4#a»-C*>*. 13ttp^x;vS«, 14fin + y 

1 5 h«»R. i e hi^^fo 

5 0 p^s^WKl 3^n + y— 4 ^(0^®tC 

*aic«»LTy-^«a*sRrfe>*t*. nKW^i 
i iic«*uxKw^«s*5Rrtbn*. 
[ooo8] r^s-cwt^^stRa/ tm&v B k 

ORBfftiftftOj:9k:ft* [ T.Fujihira 'Theory of S 
emiconductor Super junction Devices" Jpn. J. Appl. Phy 
s. Vol. 36(1997), pp. 6254-6262#J$] . 
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(2) 
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!)7 2aCD*»gd£5 0nnK 5 0 Onro, £ 

[ooioifc^tf, i o o ov mm<D*m#m*<o. 

^ilSSk&tW^^ti^fhS X 1 0 15 cnf\ 60^b i:t 
54 7 Mil 2tt«;ttf* n*KK>lllM 

5!ichu vertical tr^^v^/wffilc J: OpSISSr 

[00 11] 

[38fJ*s#*LJ:5*:-*-5BRB] -JRWft^y- 

flEjWSftSftfc. 013 (a) tt#*-Ky ^fcRttfc 
^(MW-^Bffia BR1 (b) (i7^-;i/Kyu-h 

[0 0 12] r*tbw»JE«3i*Kit5CtteJ:»), £ 

[ooi3] roipii, HJSKUSRtt&ttr, ttfll 

*«5jfcU XBE*%a?**g^^ft|HF*fe 
[0 0 14] 

immzmvt-rztzitxD^m ±£bbm$*«>*:&*x 
itmmts %-tm-<o±mr$Kmmmt, 

mm K!i7h«*t is - ^m^tti* 9 

55gLEIi$*tfc^JpnSSr*ri-S^tt-f*5. * 




tJ:v\ 5E«c. «HB*^JS»«>^JpnJBfc, fifties 
^«tt»©3fe« pnii: jffiKR UfcK«T*> 5 1 J: v\ 

ft So 

[0015] ttffi*T^S«fci3it siB-»^ K y 7 

*mim\z&vzm-mmMh-»7 hwntn-mmsi 

¥ffLfcE«"CS>aJ:v\, Sic, fB-««SKy7b« 

©BfiEttKy ^ h«0>BEJ:9fc**vv. ftoT. K!> 
T-*-fcoXt>. *^»»<DBflE*s+»lc«SE$*iTt> 

Ky 7 nm<Dftj!p n«ao«aHk3ft5*fi-e, 

fcfc, BEE £ K V 7 hn<Dmm£ 9 fc&fHc** < "C 

[0016] f^mwm&&£xmms*ffim\z& 
vzm-mfSMV-»7hm®tm~*mmt£mmm<D 

^fit^MK TKttfcSJrtW. B*»^*5^tt 

«t V \ ttmomt P n « at S M^^g tteZfrb 

< fct-«*»«R-ca[t>n"Cv^i:J:v\ Mis 
*^^»fcB»bfctWB*^jatt<03fe^|p n/i_blc 

5i:J:v> 0 Hie. fiWB*^»«<o3fe^| P nS±jc|fe» 

ms^*^»«^*< ^ t> i o^i-^ii k y 7 
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tf»z-hfr. sn*. ftmm 

bras *«ttE»*^5 c fc #-c# a. 
[0017] ^ -/v Yrfxs— hmaHMBtt 

OWp nJB±fc«a««:*LT««:ttK«:Ba:^5^1: 

[0018] miis^^mco^i^ 

y ^ h**t»-«^<iflij««ic»bT«to*«L 

wc % -iWBfi-wwffittao fct> low 

[0 0 19] tt^lpnJIOWtt^^V^^KliloTfl 
[0020] 

•tag, wKfrfltskbTv^. it«Mffi7» 

OHM] © l tt, *»Wo*!Wf!l©||IS!03B«^MO 
S F E T<0«»»<0«»WfBBH-C«>S. 0<0£fll#£® 

at«»l»i Obtfc^ 4*5, WBE«r» 




tl^MOSFETHfco ©l 2fcKiBB£*LfcJ: 

[0 0 2U@1I3V^ llf*HHton*KW 
1 2ttn Ky 7 h®*jfcl 2 a, ptt99««l 2 
b fcd»&ftStt9lp nJlo K9 7 h^-Cfe^ 0 ^ffi/plc 
tt, pttW0«*12blc«ttbXp->*yV«*l 3a 
J«gjfcS*fCV*a. p^A-^cl 3 a<0rtgfltCn + y 
-X«*14^JB»«©p-=i^^ hfl«13b^ 

1 2 a fc IC&£ flttpV* 1 3 aO^®±tCtt v 

h 1 5 l-c#*s* > y 3 v«>y- h me 

16^ n + y-^«14tli»p + 3^ 

* 3 bo*ffiic*iifcj»*l-5y-^«ai 7 

j&smt&ttTi^. n^wvii loSBicttKi' 

##7* (psg) *e>fta. y-*m*£i7fi, @o- 

.fcSW&R&l 9^LT>/-hmSl 6*>±«ig£ 
Ji5^i:^V\ B»U^tt#T\ </-MtHl6± 

205*>Fy7h««3&s«tttS«)tt, nK!J7hS8l 
2atm «T-CWtptt«*)«*l 2bmfc* 
y0pn»SrKP7h«l 2 Jr^-Si* icTS. 
[0 0 2 2] n KJ7 h««*ptMO*>«*fc©¥ffito 

/^roHjSS^T^ p!>x/^13a 
t>^ h7^^R"CfcO, lHpttffl*)«*l2bO± 

M£i*srer±fc<, 0i2<Q£5ic. sv>fca:ssi-a^ 

h7^^t5^tt-C#^ nKy7h«*tptfc 

[0 0 2 3] CO||160«<Dj@S^^#^^<om««ri« 

i-»tt» i o a (D^HW<o^»a i o b -ei*. y-xmm 

1 7 L-C^5a*MHO pfr^9^«12c (C»^ 
t5nK!)7h^«12d iilCjfeMd^ 1 9 tr^ LX V- 

««1 2dO«SJi^p{»)0«ttl 2cOmttOj^S 

[0 0 2 4] -tLT, -tOn K9 7 2dJC»«E 

^MWfcptt«D««l 2g, 12i, 12ktm»^ 

F ET ttx #«<o^«fe*5J:V3F««j»*«EHtftoJ: 
5fc««rfca. n*KW>'Jil l©ltaKtt0- 0 1 
fl-cm, f$350Mm, 7 1 2coJ|C^ 3 0 
Mm. n K0 7 FSftteWpttfflOa^lBl Onm 
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4fc&g2. 5X1 O 15 cm" 3 . p>)x/l^|13alOfe 
1WR3l#*m, IM«lxio 17 cm" 3 , n + 

y-^i4<oli3:^$o. 3 /im, %m^WtoWi& 

i x i o 20 cm - 3 tfc5 0 xtctmmi 9ttmm%m 

Cl<DJ:9 4»ttt Lfc£t> BlOflS&MOS 
FETIt, +#KSffi4 0 0V£J8£Lfc o o£9, p 
ttBI0««l 2b *tt^L4l*ptt»5«Kl 2e, 
12g, 12i, 12k, 1 2m|*#j&#lg^&oT# 
~Ky>^£ LTtfctfcU *fc* nK97H»12 
d, 12f, 12h, 12j, 12 1ttn*KW^I 

DUkMl] H2tt. ^^o^loiW^ 
MOSFET©jg»«o»»Wrfl5®-C*)S. ®<£>£W 
±««E<OSfch,**^etta 1 0 a T$> 9 , £MftSjfHE 

^a«»iob^5 0 4*5. wje 
zm&& i o b icgii-^ o % isttffio 
i«lc*e><tv^ *«SWttthuy^fit?«t4<, ^ 
^tlOMOSFETH/c, HI ifcSfffiHSr^L 

[0 0 2 5] g)2|C*5^T. 1 lttfiBR©n*KW 
Vil, 12linK97h««12a, pttWD«*12 
bi:*»fe4S3fe^JpnlB©K5>7hJi-e*)S* 3c®JIlc 
It, piK0 9««l 2b»C»3»Lrp5r 3 :/i««i 3 a 
^**nt^$. p^*yv«*l 3 aO»n + V 

4 fcKM^p'-av** 3 b fctf 

1 2 a £ MtM-tbfcp S^/l^Jgcl 3 a G>*fl5±KlHU 

16ft *fc, n*y-*«tl 4 £ii5fc&<Dp + 3^* 

^Rlt&tiTV^. n + KKyill(Dlil:ttF> 
8#§5We>*vO>a o 1 9tt*ffi«a*5J:t/ 

##7* (psg) *>e>4&« y— *«si7«u mo 
tt<5^t3fts#v\ b^l4v>^t. y-hm^i6± 

2a-C$>3ft UTXKpitmn&l 2btr4*fc» 




WpnBSrKy^ hgl 2£l¥-£r£tCf 
[0 0 2 6] n KJI 7 h«*ipttffl»)««i:(DspBft 

t>* U^(>p{t9l9«Kl 2btf>_b 

^fcRitfcftTv^ft &f Lt>^<OJ:5-c4rttttf4 
e>4v>f?-Ctt4<, HiioJ:5l^ Zv*R:B3S1-s* 

h^^^n^^t-ct^ nKy7h«at P tt 

tt#*4KB^#ibn5. 

[oo27] z(nmmw i ©as^*»**^(o«««r 
i o a nnmomm iobm y-*m 

mi 7iSJ«SLrv^*^«Optt9i)««l 2 cfcR 

2d©3E®/§ICptfc§J9®«l 2 cOfm 

[0 0 28] *UC, K97 2 d 

1-SpttBl9fll«l 2 elCttttbTS-^^-^KT'^ 

(£TFFP£iE1-) ««2Oa^»Jte>*VCd3 0. 
*9*-FP««i2 0 adS*fc«gS1-Sn K9 7 hWK 
1 2 f ifcJBRRl 9**LTB«S*tTl^T, n Ky 
7 hflttl 2 f <0&mnt£pttm*>9Wll 2 e(D» 

XhZ> 9 £t>\£ZOtm<Op{t&9ffl$l 2g, 12 

1. 1 2klC««UTE«fc*-FP««2 0b. SUH 
FPii20c, SB9FP«fi2-0 d^lt&tt. -ttt 
■?n»^-f6n KJ7HWll2h, 12 j, 12 1± 

9&#LTB*£Jvrvv5. £ 
£4J^tt»D3g$*i,* # B2©«8teMOSFET-C 

i*, *E3FP«s*-ega:it€>^Tv^. 4*3, FPti 
a. y-xfiffii 7ir^cr^^=^A^Kt"rsr 

10 0 2 9] 400V^7^©MOSFETt 
tr , #»o^1fe*5 J: tf3F«*S8ie9tt*o J: 5 4«£ 

n + KKVll lOitJgftttO. OlQ'c 
m, ^3 50^111, K!l 7M1 2 (OJf^ 3 0 /z m. 
nKy7h«R*5J:tFptt9l!?«*otIlO<im (1~4 

t>*>, Nc«tt0*&nffi2o/tm) , sra^FNttade 

2. 5Xl0 15 cm- 3 , p!>xA«*13 8 0ttWII$ 
Um, ^®^F3W^SISl XI 0 17 cm" 3 , n*y-* 

Mm x$>z. z<Dmzttm<o&mpnm^ftin-r 

^OiJftMi LfcirS. il^^MOSFET 
fi. +»^»ffi4 0 0 V«:»J£Ufc. 
[0 0 3 0] H 3 HE, ®2<D«»&MOSFETfc4 0 
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&#ttm-ehZo 1 o ov «o*«tt»^SH"Cv^ 
So -<o^«, $m,®Mi>imSMiobiaj;&oX# 

1 0 b Vnt£< % ft&U 1 0 a OttKp n/I 1 2rt»£& 

sr£#;bi6>So 

[0 0 3 1] C<Dr£tt*£Sg-C&So -f ft 

U B 3 <0 J: 3 JQiSgU ObWK^ 

9* 7^7Vi/x«LTl^ifE 

x, s^ri«»t/j:t^e>"cfeSo 

[0 0 3 2] B4WU 8J*I«BE«raCft*-ti:fcfc#OH2 

w*B-e*>*. *H-?*toFP««icrtt^' 

*»So ft*5. l2«^MOSFET«» x #<D 

t*titin£tiZ>b* YWSkl 61ETc0p^3i/i^^i 
3 aO&flBBfcRKBtfRSSi'L, n*"y— 4 
J^£S5if£iICTn K!l7h««i 2alcS*#£A 
^©ftA*lifcWiJn + KW^Il lie* 

[00 3 3] YWfcl 6^<DJE<Dm&.&%L*)i:tbtl 
ear, p^*yb«*i 3 aO*MlC»fiSttfcR<E8 
jPflittU y-**«i 7RW*a»r 

SJ9«#1 2bttp!>x/Wl 3a^UV^I 

K!>7 2 a £0>n0>pntt£»Ja , pffijWgl 

«12btn KU7F««1 2 a fcOHJOpn Jb 
frfc-tJl^eHSteJitf nKy7^«12a, p ttffl 9 
fittl 2brtlCj£^oTwtte>d5^ft$iiS. 

[0 0 3 4] p n»& J b 3&> nKJ7F 
flttl 2a0!)M#AKlj£:tf 9. UM> p tWJ 9 « 

So n K!)7 1 2 a <D**fc&»fi&K«> 

SC£as-C£So '*fcp{fc9>9«#l 2 b t>Hl*fc5SS 
fc£h,So pffc999WKl 2 bt>P5M0p nS^^b^ 

1 2bfcnKy7h««l 2atm«n:i: 
IC i 9 , $m~rz> n K!l7 hflft 12a 

ptW0««l 2 b(D&£#(g£¥*re^ *<0$h n 
KU7 h«*l 2 aOWrffi«Ott^HS^t^-eS 

So 

[00 35] tflixtf . f£3fe<D¥JI<0*5«St K 9 7 M|& 
jtojgflMOSFETm 4 00V*7*©WEE£-*- 




SfcfclCHt.- K97Hl20^«ft»«attt5X 

1 0 14 c irT 3 . K30(i mSlttS-CiofcdJ, 
lK«©3BSS^MOSFET-Cttt. nP!).7MWl2a 

[0 0 3 6] ft*5 x nK!l7H*12a©«**< 

onkti2iH5Mu ^nojtiM2eHejiR** 

MOSFETOa^WBSig-efcS, ttU MOSFET 

[0 0 3 7] H5Kl*5V^Ht % y-*««l 7 3ft5S6»+ 
S*#MW©pftffl*)«*l 2c|c&&-fSn K9 7MS 
«l 2do±l:Mi 9£fl*LTy-*l;ffii 7 MS 

s$ttTv^<ottHjfig«i fcrac-e*«*s, ftoptteo 

2 0a#, Ki«n 7 bW^l 2 f^On K9 
7 1 2 h ±*-C|fe^ 19^ LT5M Sti/Clr* 

pnJ§13iartiCFPmffi«:ffiJP-rs«f^tbfc*s, B 
5 Tf* 2 *Btf>&?)J pnl^UloOFP ««£Rtt 
fcfcGrefcS. IlFPti2 0b«T^^ 

[0038] jB«^*»fr*^-Ctt % ( 2 ) Sfcfc^* 
tvS J: 5 fc* VfiftiftS n K 9 7 d fcitfl-f- 

So 1-fcfc*>d£&< LTV^<^:^ttM:^H^M:03Lr 

$mm2<o&fr\cte s fifths das/h*<fco-ct>F 

P«Stt^tVl5^3ftB^><^^-^^^-rs^Wt^V^J 

&J&S&S0 

[0 0 3 9] «a©^pnJilCo^"CFP«aio«r 
i»l9^TSa>l*, Itffi^dORfclcJioTfta&S^tR 
ff<D^@^feSo H4^6>t>d»5J:5fcrt«© 
FP««tt*#*te&fi8l-*fc«>. rt«»2ftv^ 

U 3|i©«a^-C— OOFPttSfcU ^ W^fT < *c 
[MM 3)i6tt v 02 oHlfe^ 1 

n^ttM 3 ottsojsa^Mo s f e T<Dn#mmm-e 

hV, -^tt D n f t^«0 S F E T^T$>5, 
[0 0 4 0] C<O0H-C«FPf^2Oa > 2 0 b«ttp 
ttW9«*12e. 1 2 g<0*B5lCttt««LT*5f>T" 
nK97M«(tl2f, 1 2hO±^g^l 9<D±K 
^TffiULTfcS/c^-CfcSo ^ couple LTt, F 
Pll20a, 2 0b«Ht«WR-l 9 0*ft«r^br£. 

3RlpnWcX»3Ti-ifciS-C*, B20H«m *PJ«tc 
[0 0 4 1] rco^-CH. FPm««rpttei0«*O* 
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z> 9 tuts mmm2oxv\m^(om(Dmmp njubic 

FP®££RttT'b.fcv\ > 

[Hfttil 4 ] (3 7 tt, *»WHj^« 4 O RgiOjB&^M 
OSFET^5>^rM-C$>f5, WDnft^MO 

10 0 4 2] HJ£m<0j@&£MOSFET-m, 

0FpaffiF^ni6stK^^oT®fit?e^ur^s36s, 

lt?8aSH"*ci:fcJ:9, £FP®S<oS<fc£5ft< @£ 

[004 3] [Utttts] H8tt % *3g9!£ttM5<D« 
S«>a»^MOSFETO«»»fKH-C*)0, W9n 
^*/UMOSFETO«*tfc5. 
OF P«S*ffil vffcttttttR£tf i: LTV^ 0 +ftb. 
*>y<-*SK 1 7 £?y^Mfc0MMC2 2 fcOBfc 
fiRttR2 l#Rrt€>*vCV*3. fittttJK2 1tt, £8 

[oo44] ais«6] r*i*-e©a?*««t. 

[0 0 4 5] ^©sb:*^o«5q»»ic^ 

5. B9tt, ^WmS^6<D«^<Dj@«^MOSFE 
U fB— *»fe*E3FP«tt2 0 a- 2 0 d^Ritfc. ¥ 
[0 0 4 6] ^Jp nBfc»LT£efcSiaS#fcHU 

nl^2 3 h y*mmtiFi-*) Z&ifct 

7 hJB 1 2 a tmCtttl&ThlTZ. Z<Dn*hy< 
««2 3lCioT, y-*«attfy-;*««l 7^iftK 

[0 0 4 7] StelCfcoTtit, a»©n^hy/<«*2 
3.&RI** -fc<0BB«\ 1 0 0-5 0 0»m 




[0 04 8] fcfc, a±(Ojafe«r4V^r*tt>n^'V*A' 
a<DMOSFETi:Lfc^ MO S F BTtf»t4< , 

^ * "C B«©»*## fcft *. 
[004 9] 

imm<D%)%:) 6LhttWlfcJ:}lc*}8IWfi, *^*HB 

k y y hwktm=mmmt9 t> m&t tsaEicE 

*\ ^t, K!)7h«I(D^i)pnM«iL 

[0 0 5 0] IStt«©^«^3RIpnSW*-* 
mSS K y y h«*±Ui|fe»KS:^ UT F P«§*Krt 5 

jW-e*6J:5fcftofc. FPlitt, rt«a>JRz:Wt 

Rtti-sFprnaraKi, atttRittur, FPtan 
[0051] ^jp nmx.mttfa\ct&mmtL 

J:9«jWcKWffift-c# 5ii:Sr^U*u o*9 % 
»«B^hy^«H*R»«rfcfcJ:9, ^©(OSIH$r 

A\ SfrHm»<D£fll p n «56<D p n ft 0 jS L«ffi (fit 
mm) $rSoXV^^(D-c, ^OMKS^sr^o^i/ 

[0052] KWBE{kOjaSI^*»**^(0 
[SOSOffi^RW] 

[0 1 ] *£H2g£ffl<DMO S F ET^W 
ID 2 ] ^BUttlM 1 <OMO S F E T<D$g&m&M 
[03] HIKfll^MOSFETlC^rt5«BE4 0 0V 

[EI 4] *FP<D»fe«flE©»b«:^i-«pttB 
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[0 5] #»WSI*«2<0MOSFET0tt#KffiB 
[0 6] *»W**«3<OMOSFETOttjMKB5B 

[07] *&wnmw4<DMosFET<D&$mmm 

[0 8] *3SWSIIS«5<OMOSFETO»j>KKB 
[0 9] ^^Hife0ll6OMOSFET(D^¥®0 
[010] ^315(0 F I^Vf 1MO S F E T(D»(5rIi 

[0ii] hw?mm$MosFET<D®mim® 
[0i2] m&&*mm*tftxm*&m*<o*> 

[013] (a) IUf-K9^«rt>o¥«ft^o«B 
#»r®0. (b) ft7^;whVi/-h$r^l^ 

1,11 n*KW>I 

2, 1 2 

3, 13 p^^/V®^ 
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